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Abstract
Objective To investigate the relations between causes of death, social
position, and obesity in women who had never smoked.
Design Prospective cohort study.
Setting Renfrew and Paisley, Scotland.
Participants 8353 women and 7049 men aged 45-64 were recruited to
the Renfrew and Paisley Study in 1972-6. Of these, 3613 women had
never smoked and were the focus of this study. They were categorised
by occupational class (I and II, III non-manual, III manual, and IV and
V) and body mass index groups (normal weight, overweight, moderately
obese, and severely obese).
Main outcome measures All cause and cause specific mortality during
28 years of follow-up by occupational class and body mass index, using
Cox proportional hazards models adjusted for age and other confounders.
Results The women in lower occupational classes who had never
smoked were on average shorter and had poorer lung function and
higher systolic blood pressure than women in the higher occupational
classes. Overall, 43% (n=1555) were overweight, 14% (n=515)
moderately obese, and 5% (n=194) severely obese. Obesity rates were
higher in lower occupational classes and much higher in all occupational
classes than in current smokers in the full cohort. Half the women died,
51% (n=916) from cardiovascular disease and 27% (n=487) from cancer.
Relative to occupational class I and II, all cause mortality rates were
more than a third higher in occupational classes III manual (relative rate
1.35, 95% confidence interval 1.16 to 1.57) and IV and V (1.34, 1.17 to
1.55) and largely explained by differences in obesity, systolic blood
pressure, and lung function. Similar upward gradients were seen for
cardiovascular disease and respiratory disease but not for cancer.
Mortality rates were highest in severely obese women in the lowest
occupational classes.
Conclusions Women who had never smoked and were not obese had
the lowest mortality rates, regardless of their social position. Where
obesity is socially patterned as in this cohort, it may contribute to health
inequalities and increase pressure on health and social services serving
more disadvantaged populations.
Introduction
Numerousstudieshaveshownthatpeopleinloweroccupational
classes,onlowerincomes,orwithlowereducationalattainment
have, on average, poorer health.
1 What causes these consistent
differences is complex and may vary according to country or
culture. However, in several northern European countries, a
noticeable social gradient in smoking rates has developed over
thepast50yearsaspeopleofhighersocioeconomicstatushave
found it easier to stop smoking or to resist the pressures to start.
2
Research in the United Kingdom has suggested that up to 85%
of the observed differences in mortality between population
groupsindifferentsocialpositionscanbeattributedtosmoking.
3
On the other hand, social inequalities in mortality are relatively
lowamongwomeninsouthernEuropeancountries,wheresocial
inequalities in smoking rates are low.
4
Using data from a cohort study of adults from Renfrew and
Paisley in west central Scotland, we recently found that never
smokershadmuchbettersurvivalratesthansmokers,regardless
of their social position, with women who had never smoked
having the best survival rates in the cohort.
5 Nevertheless, after
28 years of follow-up, age adjusted survival rates for women
who had never smoked were 65% in the highest occupational
class and 56% for those in the lowest. We therefore questioned
therelationsbetweencausesofdeathandsocialpositionamong
women who have never smoked. A better understanding could
provide a basis for interventions aimed at reducing health
inequalities, but an extensive literature search yielded no direct
answers. We therefore used data on more than 3600 women in
the Renfrew and Paisley Study who had never smoked. In
particularweexploredfurthertheevidencefromthiscohortthat
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Research
RESEARCHsmoking may mask the effects of overweight and obesity on all
cause and cause specific mortality.
6
Methods
The Renfrew and Paisley Study (one of the Midspan studies)
is a long term prospective community based cohort study. It
wasinitiatedin1972intheneighbouringtownsofRenfrewand
Paisley in west central Scotland where all residents then aged
between 45 and 64 were invited to participate.
7 In all, 8353
women and 7049 men in this age range were recruited between
1972 and 1976, achieving a participation rate of nearly 80% of
the entire eligible population. The format of the screening was
a self completed questionnaire followed by a physical
examination, carried out at a temporary clinic set up in
community centres across the area. At the screening
examination, blood pressure, height, weight, and forced
expiratory volume in one second were measured, a non-fasting
blood sample was taken for the measurement of plasma
cholesterol levels, and a six lead electrocardiogram was taken.
8
Height and weight were used to calculate body mass index
(weight(kg)/(height(m)
2)).Overweightandobeseweredefined
accordingtoWorldHealthOrganizationcategoriesas25to<30
and ≥30, respectively. The obese category was further
subdividedintomoderatelyobese(30to<35)andseverelyobese
(≥35). Percentage predicted forced expiratory volume in one
second was calculated as actual forced expiratory volume in
one second as a percentage of the expected value, which was
derived from regression equations using a healthy subset of the
cohort.
9 Ischaemia on electrocardiogram was based on the
Minnesota coding system.
8
The questionnaire included angina status from the Rose chest
pain questionnaire, and bronchitis from the Medical Research
Councilbronchitisquestionnaire.
10 11Participantsreportedtheir
occupation,enablingoccupationalclasstobeascertainedbased
ontheregistrargeneral’sclassificationofoccupations.
12Retired
participants gave their last full time occupation. In cases where
women classified themselves as housewives, their husband’s
occupation was used. The six occupational classes were
combined to form four groups: occupational classes I and II, III
non manual, III manual, and IV and V. Participants answered
questions about smoking, enabling women who had never
smoked to be selected for this study.
The General Register Office for Scotland provided the dates of
death and their causes. We analysed deaths in 28 years of
follow-up. The mean follow-up time was 22.7 years. Causes of
death, derived from codes in the international classification of
diseases ninth and10th revisions were all cause, all
cardiovasculardisease,coronaryheartdisease,stroke,respiratory
disease, cancer, smoking related cancers, non-smoking related
cancers, and breast cancer. Smoking related cancers were
cancers of the lip, oral cavity, and pharynx; oesophagus;
stomach; liver and intrahepatic bile ducts; pancreas; nasal
cavities, middle ear and accessory sinuses; larynx; trachea,
bronchus, and lung; pleura; bladder; kidney; and myeloid
leukaemia.Non-smokingrelatedcancerswereallothercancers.
Overall, 3827 women had never smoked. We excluded seven
women who were lost to follow-up, 168 with missing data on
occupationalclass,sevenwithmissingdataonbodymassindex,
and 32 who were underweight (body mass index <18.5).
Analyses were carried out on 3613 women. Missing values for
systolicbloodpressure(n=2)andcholesterollevel(n=34)were
added using means for these variables derived from the women
who had never smoked. Thirty two women who had never
smoked had left the United Kingdom and we censored their
survival time at their date of embarkation.
Statistical analysis
WeusedCox’sproportionalhazardsregressionmodels,adjusted
for age and other risk factors, to obtain estimates of relative
rates of mortality with 95% confidence intervals, by
occupational class and body mass index category, using Stata
release 10. To verify proportional hazards assumptions we
inspected Schoenfeld residuals. Using the six occupational
classes as a continuous variable we calculated trends across the
occupational classes. Analyses by occupational class were first
adjusted for age, then for age and body mass index, and finally
for all risk factors (age, body mass index, systolic blood
pressure, cholesterol level, height, percentage predicted forced
expiratory volume in one second, angina, ischaemia on
electrocardiogram,andbronchitisforallcausesexceptcancers,
whichexcludedadjustmentforthelastthree).Analysesbybody
mass index were adjusted for age, then age and occupational
class,andfinallyallriskfactors.Wetestedinteractionsbetween
occupational class and body mass index and found them to be
non-significantforallcausesofdeath.Analysestoascertainthe
contribution of risk factors to occupational class differentials
in mortality were calculated using occupational class as
non-manual (I, II, and III non-manual) and manual (III manual,
IV, and V). Compared with the age adjusted model, the
percentagereductionattributedtoeachriskfactorwascalculated
by the formula 100×(βmodel−βmodel+risk factor)/βmodel.
13 14
A further analysis of all cause mortality placed participants in
one of 16 groups depending on their categories of occupational
class and body mass index. To analyse the effect of passive
smoking of a known co-resident on the relation between
occupational class and mortality we used a subgroup of 1913
women who had never smoked and who had complete
information on the smoking habit of their co-resident. For the
co-resident, we calculated pack years from the number of
cigarettessmokedadayandthedurationofsmokingforformer
smokers or the duration of smoking to the date of screening for
current smokers.
Results
As the mean age at screening among the 3613 women who had
never smoked was higher in those from lower occupational
classes, all other risk factors were adjusted for age (table 1).
Women in lower occupational classes were on average shorter
and had poorer lung function, higher systolic blood pressure,
and a higher body mass index than women from the other
occupational classes. Body mass index and systolic blood
pressure were strongly correlated (correlation coefficient 0.32,
P<0.001). According to body mass index groups the mean
systolic blood pressure (mm Hg) was 147.8 (95% confidence
interval 146.6 to 149.1) in normal weight women, 153.6 (152.4
to 154.8) in overweight women, 163.0 (160.8 to 165.2) in
moderatelyobesewomen,and174.0(170.1to177.9)inseverely
obese women. Significantly more women in occupational class
IV and V reported bronchitis than women in occupational class
IandII.Noclearrelationswereobservedbetweenoccupational
class and cholesterol level, angina, or ischaemia on
electrocardiogram.
Overall, 43% (n=1555) of the women who had never smoked
wereoverweight,14%(n=515)weremoderatelyobese,and5%
(n=194) were severely obese. The body mass indices of the
women who had never smoked were compared with those of
the3590currentsmokersinthefullcohort(table2).Overweight
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RESEARCHand obesity were more prevalent among never smokers than
among current smokers in all occupational classes and among
both never smokers and smokers in the lower occupational
classes(fig1).Severeobesitywasmorethantwiceasprevalent
amongwomenwhohadneversmokedintheloweroccupational
classes than in women who had never smoked in the higher
occupationalclassesandaboutseventimesmoreprevalentthan
among current smokers in the higher occupational classes.
Theremainderoftheresultsfocusonthe3613womenwhohad
neversmoked.Inthe28yearsoffollow-up,1796(50%)women
died, with 51% of the deaths (n=916) due to cardiovascular
diseaseand27%(n=487)tocancer(table3).Overall,270(39%)
women died in occupational class I and II, 434 (47%) in III
non-manual, 407 (56%) in III manual, and 685 (54%) in IV and
V.Upwardtrendswereobservedinageadjustedmortalityrates
with declining occupational class for all causes, cardiovascular
disease, coronary heart disease, stroke, and respiratory disease.
These were reduced but remained after additional adjustment
for body mass index. They also remained when adjustments
were made for all risk factors included. Compared with women
inoccupationalclassIandII,ageadjustedrateswereaboutone
third higher in women in occupational classes III manual and
IV and V, decreasing to about 20% higher when adjusted for
other risk factors. Age adjusted mortality from coronary heart
disease was nearly 60% higher in occupational class IV and V
butthisdecreasedto32%afteradjustmentforotherriskfactors.
Age adjusted mortality rates in occupational class IV and V
were higher by 50% for stroke and by 100% for respiratory
disease, decreasing to higher by 32% and 78% after adjustment
for other risk factors. Relations between occupational class and
mortality rates did not differ significantly for all cancers,
smokingrelatedcancers,non-smokingrelatedcancers,orbreast
cancer.
Among the 1913 women who had never smoked and for whom
information was available on smoking habit of co-residents,
additionaladjustmentforco-residents’cigarettepackyearshad
a slight attenuating effect on the age adjusted and the all risk
factor adjusted mortality analyses (see web extra table 1).
Inananalysisofthethreelowestoccupationalclasses(manual)
compared with the three highest occupational classes
(non-manual), the age adjusted relative rate for all cause
mortality was 1.20 (95% confidence interval 1.09 to 1.32; table
4). The effect of including body mass index in the model was
to reduce the association between occupational class and all
causemortalityby23.6%.Includingpercentagepredictedforced
expiratory volume in one second reduced the association by
21.8%, and including systolic blood pressure reduced it by
18.9%. Height, bronchitis, ischaemia on electrocardiogram,
angina, and cholesterol level led to smaller reductions. All the
risk factors explained nearly 64% of the association.
Upward trends between mortality and increasing body mass
index were observed for all cause, cardiovascular disease,
coronary heart disease, stroke, and cancer mortality (table 5).
Compared with normal weight women, severely obese women
had particularly high risks for all cause mortality (relative rate
2.07, 95% confidence interval 1.72 to 2.49). Adjustment for
occupational class attenuated the relations somewhat, and
although adjustment for all the available risk factors caused
further attenuation, significant trends remained for all these
causes(exceptstroke).Downwardtrendswereobservedbetween
bodymassindexandmortalityduetorespiratorydiseasewhich
strengthened after adjustment. Body mass index showed no
clearrelationwithsmokingrelatedcancers,non-smokingrelated
cancers, and breast cancer mortality.
Compared with normal weight women in occupational class I
and II, age adjusted all cause mortality rates were not
significantly increased among normal weight women in the
lower occupational classes (table 6 and fig 2). Mortality rates
were increased in the moderately and severely obese women
and particularly in women in lower occupational classes. With
the exception of women in occupational class I and II,
moderatelyobesewomenhadatleasta60%increasedmortality
rate. Severely obese women had around double the mortality
rateofnormalweightwomen.Adjustmentforotherriskfactors
had a large attenuating effect, but the increased risk in the
moderatelyobesewomenandparticularlyintheseverelyobese
women remained.
Discussion
In this subcohort of women who had never smoked, recruited
in 1972-6, we found that those in lower occupational classes
had higher mortality rates from cardiovascular disease but not
fromcancer.Mostoftheassociationbetweenoccupationalclass
and mortality could be explained by body mass index, systolic
blood pressure, and respiratory function. Obesity was more
prevalent in never smokers than in the current smokers in the
full cohort, with higher prevalence among women in lower
social positions, who had higher associated mortality rates.
Womenwhowerenotobeseexperiencedrelativelylowmortality
rates regardless of their social position.
Strengths and weaknesses of the study
This study has several important strengths. To our knowledge
it is the first to examine the relation between cause specific
mortality and social position in women who had never smoked.
Thewomeninthestudyweredrawnfromacohortthatincluded
almost 80% of all the 45-64 year olds living in two typical
industrial towns in the west of Scotland in 1972-6, a high
participation rate. As the participants in the current study were
from a general population, the results should be generalisable
to other similar populations of the time. Given the increased
morbidity and mortality and strong social patterning associated
with smoking, the study’s focus on women who had never
smoked allowed other relations between social position and
healthtobeexaminedindependently.Thedurationoffollow-up
was long and the completeness of data excellent, including the
categorisation of almost all participants according to their
occupational class.
The study has several limitations. Firstly, we can only report
health related behaviours and physical measurements such as
weight recorded at recruitment. As the women were aged
between 45 and 64 at screening, they were unlikely to have
takenupsmokinginthefollow-upperiod,sowecouldpresume
they remained never smokers. Average weight has, however,
tended to increase until the seventh decade in the Scottish
population.
15Consequently,somewomenwithanormalweight
at recruitment may have subsequently become overweight or
obese but remained classified as being of normal weight in the
analysis. Stringhini and colleagues showed that multiple
assessments of diet and physical activity over time increased
their power to explain subsequent mortality compared with a
single initial assessment.
14 Secondly, because of the long
follow-up period from the 1970s the mortality trends may not
necessarily reflect the current situation. Comparisons between
successive cohorts in the United States suggest the association
between obesity and cardiovascular disease mortality has
weakened over time, possibly due to improved treatment of
relatedconditionssuchashypertensionanddiabetes.
16However,
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RESEARCHthis could potentially increase inequalities related to social
position if healthcare services are less successfully accessed
andusedbythoseinlowersocialpositions.Thirdly,thehighest
and lowest occupational classes in the study population
contained relatively few people. To achieve adequate numbers,
we had to amalgamate classes I and II and classes IV and V.
Ourabilitytoexplorethepossiblehealthgradientsattheextreme
ends of the population was thus limited. Finally, although no
questionswereaskedaboutethnicity,thepopulationwasalmost
exclusively white, so the results may not be generalisable to
other ethnic groups or mixed populations.
European and Chinese perspectives
We were unable to find any published studies of mortality and
social position in women or men who had never smoked. In a
study of women in 22 European countries, using education as
a measure of social position, social gradients were much
shallower for smoking and steeper for obesity among southern
European women compared with their northern and eastern
European counterparts.
4 Among southern European women,
those with less education had slightly higher cardiovascular
mortality rates but the social gradient for cancer was minimal
or even reversed. In terms of their mortality experience, our
subcohort of women who had never smoked may thus be closer
tosouthernEuropeanwomenwithlowlevelsofsmoking
17than
to their own Scottish neighbours who smoke.
17 A comparison
between French and English cohorts found similar differences
in mortality rates between occupational classes in the two
cohorts. In the English cohort these were explained to a greater
extent by behavioural factors such as smoking, alcohol
consumption, and physical activity than in the French cohort.
18
Body mass index was not, however, included in the analyses.
A recent study of Chinese women who had never smoked or
consumedalcoholfoundsignificantrelationsbetweenmortality
and body mass index, daily exercise, and daily intake of fruit
and vegetables after follow-up for nine years.
19 However, no
measuresofsocialpositionwerereported.Asnomeasurements
of socially patterned variables such as alcohol consumption,
diet, or physical activity were taken in our study, these may
have had differential effects on mortality, which we have been
unable to detect.
Smoking and obesity
The higher average body mass indices of never smokers
comparedwithsmokershavebeenhighlighted.
20-23Ouranalysis
shows higher rates of overweight and obesity among never
smokers in all occupational classes, with the highest rates in
women from lower occupational classes. Almost 70% of the
womenintheloweroccupationalclasseswhohadneversmoked
were overweight or obese, among whom severe obesity was
seventimesmoreprevalentthanamongsmokersinhighersocial
positions.
Because smokers have on average lower body mass indices but
higher mortality rates, it is only when never smokers are
analysed separately that the true impact of obesity on mortality
becomesclear.Wehadshownpreviouslythatallcausemortality
rateswere56%higheramongobesethanamongnormalweight
women who had never smoked, with most of the increase
attributable to cardiovascular disease.
6 In the present study, we
found only a modest gradient by social position in mortality
ratesamongnon-obesewomen.However,severelyobesewomen
in lower social positions had more than double the mortality
rates of normal weight women in all social positions. Except
for the women in the highest social positions, the differences
inmortalityratesbetweennon-obeseandseverelyobesewomen
of the same social position were much greater than those
between normal or overweight women in different social
positions.ThefourScottishhealthsurveysof1995,1998,2003,
and 2008 showed a steady increase in the prevalence of obesity
among Scottish women,
15 with a small increase in educational
inequalities during that period.
24 Prevalence was much higher
than among the women in Renfrew and Paisley examined in
1972-6.
15 For example, in women aged 55-64, 18% were obese
inthefullRenfrewandPaisleycohort,comparedwith27%and
37% in the Scottish health surveys of 1995 and 2008,
respectively. Thus even if the link between obesity and
cardiovasculardiseasemortalityhasbeenmitigatedbyimproved
clinical management or other factors,
16 this is likely to have
been more than offset by the substantial increase in the overall
prevalenceofobesityinScotland,whichremainedhigheramong
women in lower social positions in 2008.
15
Respiratory function
Respiratory function emerged from this analysis as the other
main factor explaining the association between occupational
class and mortality among the women who had never smoked.
The relation between respiratory function and mortality in the
Renfrew and Paisley cohort has been the subject of several
publications
25 and will be investigated further as a result of this
study.
Conclusions and policy implications
We think these results have important implications. They show
that overweight and obesity were already common among
women who had never smoked in this population more than 35
years ago, its true extent concealed by the high smoking rates
in the population as a whole. They suggest the decline in
smoking rates in recent decades may have contributed to the
increase in overweight and obesity. Although lifelong smoking
is clearly responsible for much higher mortality rates,
5 obesity,
and especially severe obesity, is an important contributor to
prematuremortality.
16Thehealthcareconsequencesofincreased
morbidity from diabetes, hypertension, arthritis, and other
complications are also considerable.
26 If, as in this cohort,
obesity is socially patterned, it may add to health inequalities
anddisproportionatelyincreasethepressureonhealthandsocial
services serving more disadvantaged populations. On a more
positivenote,thewomeninthewholecohortwhodidnotsmoke
and were not obese had the lowest mortality rates, regardless
of their social position. The preventive message is clear.
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Table 1| Age adjusted risk factors by occupational class in 3613 women from Renfrew and Paisley Study who had never smoked. Values
are means (95% confidence intervals) unless stated otherwise
P for trend across all 6
occupational classes
Occupational classes
Variables IV and V (n=1280) III manual (n=727) III non-manual (n=920) I and II (n=686)
<0.001 55.7 (55.4 to 56.0) 56.3 (55.8 to 56.7) 54.4 (54.1 to 54.8) 54.2 (53.8 to 54.6) Age (years)
<0.001 155.7 (154.3 to 157.1) 156.0 (154.2 to 157.9) 152.3 (150.7 to 153.8) 150.3 (148.5 to 152.1) Systolic blood pressure (mm Hg)
0.001 6.39 (6.33 to 6.45) 6.46 (6.39 to 6.54) 6.60 (6.53 to 6.68) 6.47 (6.39 to 6.55) Cholesterol level (mmol/L)
<0.001 156.4 (156.1 to 156.7) 156.6 (156.2 to 157.1) 158.4 (158.0 to 158.8) 158.7 (158.3 to 159.2) Height (cm)
<0.001 92.9 (91.6 to 94.2) 96.0 (94.2 to 97.7) 99.0 (97.6 to 100.4) 101.8 (100.0 to 103.5) % predicted FEV1
<0.001 27.5 (27.2 to 27.7) 27.6 (27.3 to 28.0) 26.1 (25.9 to 26.4) 25.9 (25.6 to 26.2) Body mass index
0.37 8.5 (7.0 to 10.1) 12.2 (9.8 to 14.5) 7.5 (5.8 to 9.2) 7.9 (5.8 to 9.9) % with angina (95% CI)
0.09 11.9 (10.2 to 13.7) 13.2 (10.7 to 15.6) 10.7 (8.7 to 12.8) 9.7 (7.4 to 12.0) % with ischaemia on ECG (95% CI)
0.002 2.9 (2.0 to 3.9) 2.5 (1.3 to 3.6) 1.5 (0.7 to 2.3) 0.8 (0.2 to 1.5) % with bronchitis (95% CI)
FEV1=forced expiratory volume in one second; ECG=electrocardiogram.
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RESEARCHTable 2| Age adjusted proportions of overweight, obese, moderately obese, and severely obese by occupational class in 3613 women who
had never smoked and 3590 women who were current smokers from Renfrew and Paisley Study. Values are percentages (95% CIs) unless
stated otherwise
P for trend across all 6 occupational classes
Occupational classes
Variables IV and V III manual III non-manual I and II
Never smokers:
1280 727 920 686 No of women
0.031 44.9 (42.2 to 47.6) 44.7 (41.0 to 48.4) 40.7 (37.5 to 43.9) 40.3 (36.6 to 44.1) Overweight
<0.001 23.7 (21.4 to 26.0) 24.1 (20.9 to 27.2) 15.2 (12.8 to 17.5) 13.3 (10.7 to 15.9) Obese
<0.001 16.8 (14.8 to 18.8) 16.4 (13.7 to 19.1) 12.1 (10.0 to 14.2) 9.9 (7.5 to 12.2) Moderately obese*
<0.001 6.9 (5.5 to 8.3) 7.7 (5.7 to 9.7) 3.1 (1.9 to 4.3) 3.4 (2.0 to 4.9) Severely obese†
Current smokers:
1516 634 837 603 No of women
0.001 34.3 (31.9 to 36.7) 33.2 (29.5 to 36.9) 29.7 (26.6 to 32.9) 29.0 (25.4 to 32.6) Overweight
<0.001 13.1 (11.4 to 14.8) 12.2 (9.7 to 14.8) 8.1 (6.2 to 9.9) 9.5 (7.1 to 11.8) Obese
0.05 9.8 (8.3 to 11.3) 9.6 (7.3 to 11.8) 7.0 (5.3 to 8.8) 8.3 (6.1 to 10.5) Moderately obese*
<0.001 3.3 (2.4 to 4.2) 2.7 (1.5 to 3.9) 1.0 (0.4 to 1.7) 1.2 (0.3 to 2.0) Severely obese†
*Body mass index 30 to <35.
†Body mass index ≥35.
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RESEARCHTable 3| Age and all risk factor adjusted relative rates of mortality by occupational class in 3613 women from Renfrew and Paisley Study
who had never smoked
P for trend
across all 6
Occupational classes
Variables IV and V (n=1280) III manual (n=727) III non-manual (n=920)
I and II
(n=686)
occupational
classes
All cause mortality:
685 407 434 270 No of deaths
<0.001 1.34 (1.17 to 1.55) 1.35 (1.16 to 1.57) 1.21 (1.04 to 1.41) 1 Relative rate* (95% CI)
0.001 1.29 (1.12 to 1.48) 1.30 (1.11 to 1.52) 1.21 (1.04 to 1.41) 1 Relative rate† (95% CI)
0.059 1.19 (1.03 to 1.38) 1.22 (1.04 to 1.43) 1.22 (1.05 to 1.42) 1 Relative rate‡ (95% CI)
Cardiovascular disease:
374 210 200 132 No of deaths
<0.001 1.46 (1.20 to 1.78) 1.36 (1.09 to 1.69) 1.14 (0.91 to 1.41) 1 Relative rate* (95% CI)
0.001 1.38 (1.13 to 1.68) 1.29 (1.04 to 1.61) 1.14 (0.91 to 1.42) 1 Relative rate† (95% CI)
0.038 1.24 (1.01 to 1.52) 1.17 (0.94 to 1.46) 1.14 (0.91 to 1.42) 1 Relative rate‡ (95% CI)
Coronary heart disease:
205 99 104 68 No of deaths
0.001 1.57 (1.20 to 2.07) 1.28 (0.94 to 1.74) 1.15 (0.85 to 1.56) 1 Relative rate* (95% CI)
0.007 1.47 (1.12 to 1.94) 1.20 (0.88 to 1.64) 1.16 (0.85 to 1.57) 1 Relative rate† (95% CI)
0.07 1.32 (0.99 to 1.74) 1.07 (0.78 to 1.46) 1.12 (0.82 to 1.52) 1 Relative rate‡ (95% CI)
Stroke:
124 83 65 42 No of deaths
0.002 1.50 (1.05 to 2.13) 1.61 (1.11 to 2.34) 1.16 (0.78 to 1.70) 1 Relative rate* (95% CI)
0.006 1.45 (1.02 to 2.07) 1.59 (1.09 to 2.31) 1.14 (0.78 to 1.69) 1 Relative rate† (95% CI)
0.05 1.32 (0.93 to 1.89) 1.47 (1.01 to 2.15) 1.17 (0.79 to 1.73) 1 Relative rate‡ (95% CI)
Respiratory disease:
62 32 23 16 No of deaths
0.001 2.0 (1.15 to 3.46) 1.66 (0.91 to 3.04) 1.07 (0.57 to 2.03) 1 Relative rate* (95% CI)
0.001 2.10 (1.21 to 3.64) 1.74 (0.95 to 3.19) 1.06 (0.56 to 2.01) 1 Relative rate† (95% CI)
0.012 1.78 (1.02 to 3.12) 1.58 (0.86 to 2.90) 1.11 (0.58 to 2.10) 1 Relative rate‡ (95% CI)
Cancer:
158 104 147 78 No of deaths
0.96 1.13 (0.86 to 1.48) 1.30 (0.97 to 1.75) 1.44 (1.09 to 1.89) 1 Relative rate* (95% CI)
0.68 1.09 (0.83 to 1.43) 1.26 (0.93 to 1.69) 1.44 (1.09 to 1.89) 1 Relative rate† (95% CI)
0.58 1.08 (0.82 to 1.42) 1.26 (0.93 to 1.69) 1.46 (1.11 to 1.92) 1 Relative rate§ (95% CI)
Smoking related cancers:
48 35 36 24 No of deaths
0.71 1.14 (0.69 to 1.86) 1.46 (0.87 to 2.46) 1.15 (0.68 to 1.92) 1 Relative rate* (95% CI)
0.90 1.09 (0.67 to 1.79) 1.39 (0.82 to 2.35) 1.16 (0.69 to 1.94) 1 Relative rate† (95% CI)
0.89 1.04 (0.63 to 1.72) 1.34 (0.79 to 2.28) 1.17 (0.70 to 1.97) 1 Relative rate§ (95% CI)
Non-smoking related cancers:
110 69 111 54 No of deaths
0.76 1.13 (0.81 to 1.56) 1.23 (0.86 to 1.77) 1.56 (1.13 to 2.16) 1 Relative rate* (95% CI)
0.56 1.09 (0.78 to 1.51) 1.20 (0.83 to 1.71) 1.56 (1.13 to 2.16) 1 Relative rate† (95% CI)
0.57 1.09 (0.78 to 1.52) 1.21 (0.85 to 1.74) 1.59 (1.15 to 2.20) 1 Relative rate§ (95% CI)
Breast cancer:
29 16 33 15 No of deaths
0.51 1.07 (0.57 to 2.0) 1.03 (0.51 to 2.10) 1.67 (0.91 to 3.08) 1 Relative rate* (95% CI)
0.52 1.06 (0.57 to 1.99) 1.03 (0.51 to 2.11) 1.66 (0.90 to 3.07) 1 Relative rate† (95% CI)
0.49 1.04 (0.55 to 1.97) 1.02 (0.50 to 2.08) 1.66 (0.90 to 3.07) 1 Relative rate§ (95% CI)
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RESEARCHTable 3 (continued)
P for trend
across all 6
occupational
classes
Occupational classes
Variables IV and V (n=1280) III manual (n=727) III non-manual (n=920)
I and II
(n=686)
*Adjusted for age.
†Adjusted for age and body mass index.
‡Adjusted for age, body mass index, systolic blood pressure, cholesterol level, height, percentage predicted forced expiratory volume in one second, angina,
ischaemia on electrocardiogram, and bronchitis.
§Adjusted for age, body mass index, systolic blood pressure, cholesterol level, height, and percentage predicted forced expiratory volume in one second.
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RESEARCHTable 4| Role of risk factors in explaining association between occupational class (manual v non-manual) and all cause mortality in 3613
women from Renfrew and Paisley Study who had never smoked
% reduction† Relative rate* (95% CI) Risk factors included in adjustment
1.20 (1.09 to 1.32) Age alone (model 1)
Risk factors included in model:
23.6 1.15 (1.04 to 1.27) Body mass index
21.8 1.15 (1.05 to 1.27) % predicted FEV1
18.9 1.16 (1.05 to 1.28) Systolic blood pressure
9.3 1.18 (1.07 to 1.30) Height
6.7 1.19 (1.08 to 1.31) Bronchitis
6.3 1.19 (1.08 to 1.31) Ischaemia on ECG
3.2 1.19 (1.09 to 1.31) Angina
1.5 1.20 (1.09 to 1.32) Cholesterol level
63.9 1.07 (0.97 to 1.18) All risk factors
FEV1=forced expiratory volume in one second; ECG=electrocardiogram.
*Occupational classes III manual, IV, and V compared with occupational classes I, II, and III non-manual.
†Using formula 100×(βmodel 1−βmodel 1+risk factor)/βmodel 1.
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RESEARCHTable 5| Age and all risk factor adjusted relative rates of mortality by body mass index in 3613 women from Renfrew and Paisley Study
who had never smoked
P for trend by
body mass
index
Body mass index
Variables Severely obese (n=194) Moderately obese (n=515) Overweight (n=1555)
Normal weight
(n=1349)
All cause mortality:
144 299 771 582 No of deaths
<0.001 2.07 (1.72 to 2.49) 1.39 (1.21 to 1.60) 1.12 (1.01 to 1.25) 1 Relative rate* (95% CI)
<0.001 2.01 (1.67 to 2.42) 1.35 (1.17 to 1.56) 1.10 (0.99 to 1.23) 1 Relative rate† (95% CI)
<0.001 1.56 (1.29 to 1.89) 1.13 (0.98 to 1.31) 1.02 (0.92 to 1.14) 1 Relative rate‡ (95% CI)
Cardiovascular disease:
87 168 384 277 No of deaths
<0.001 2.53 (1.99 to 3.23) 1.59 (1.31 to 1.92) 1.14 (0.98 to 1.33) 1 Relative rate* (95% CI)
<0.001 2.42 (1.89 to 3.08) 1.52 (1.25 to 1.85) 1.11 (0.95 to 1.30) 1 Relative rate† (95% CI)
<0.001 1.69 (1.31 to 2.18) 1.15 (0.94 to 1.41) 0.99 (0.84 to 1.15) 1 Relative rate‡ (95% CI)
Coronary heart disease:
48 82 208 138 No of deaths
<0.001 2.79 (2.01 to 3.88) 1.57 (1.19 to 2.07) 1.26 (1.01 to 1.56) 1 Relative rate* (95% CI)
<0.001 2.65 (1.90 to 3.70) 1.50 (1.14 to 1.97) 1.22 (0.98 to 1.52) 1 Relative rate† (95% CI)
0.004 1.89 (1.34 to 2.68) 1.08 (0.82 to 1.44) 1.08 (0.87 to 1.34) 1 Relative rate‡ (95% CI)
Stroke:
28 59 117 110 No of deaths
<0.001 2.03 (1.34 to 3.09) 1.37 (1.0 to 1.89) 0.85 (0.65 to 1.10) 1 Relative rate* (95% CI)
0.002 1.91 (1.25 to 2.90) 1.30 (0.95 to 1.79) 0.81 (0.62 to 1.06) 1 Relative rate† (95% CI)
0.38 1.26 (0.81 to 1.96) 1.02 (0.73 to 1.42) 0.72 (0.55 to 0.95) 1 Relative rate‡ (95% CI)
Respiratory disease:
4 18 54 57 No of deaths
0.25 0.60 (0.22 to 1.66) 0.83 (0.49 to 1.41) 0.77 (0.53 to 1.11) 1 Relative rate* (95% CI)
0.10 0.53 (0.19 to 1.47) 0.74 (0.43 to 1.26) 0.71 (0.48 to 1.03) 1 Relative rate† (95% CI)
0.009 0.33 (0.12 to 0.95) 0.59 (0.34 to 1.03) 0.63 (0.43 to 0.92) 1 Relative rate‡ (95% CI)
Cancer:
30 71 222 164 No of deaths
0.029 1.58 (1.07 to 2.33) 1.22 (0.92 to 1.61) 1.19 (0.97 to 1.46) 1 Relative rate* (95% CI)
0.022 1.61 (1.09 to 2.39) 1.24 (0.94 to 1.64) 1.20 (0.98 to 1.48) 1 Relative rate† (95% CI)
0.017 1.61 (1.07 to 2.42) 1.29 (0.96 to 1.72) 1.22 (0.99 to 1.50) 1 Relative rate§ (95% CI)
Smoking related cancers:
10 14 76 43 No of deaths
0.11 2.10 (1.05 to 4.19) 0.94 (0.51 to 1.72) 1.57 (1.08 to 2.28) 1 Relative rate* (95% CI)
0.14 2.05 (1.02 to 4.11) 0.93 (0.50 to 1.70) 1.55 (1.06 to 2.26) 1 Relative rate† (95% CI)
0.33 1.74 (0.85 to 3.60) 0.88 (0.47 to 1.63) 1.51 (1.03 to 2.20) 1 Relative rate§ (95% CI)
Non-smoking related cancers:
20 57 146 121 No of deaths
0.12 1.40 (0.87 to 2.24) 1.32 (0.96 to 1.81) 1.06 (0.83 to 1.34) 1 Relative rate* (95% CI)
0.08 1.46 (0.90 to 2.35) 1.35 (0.98 to 1.86) 1.08 (0.85 to 1.38) 1 Relative rate† (95% CI)
0.029 1.55 (0.95 to 2.54) 1.46 (1.05 to 2.03) 1.12 (0.87 to 1.43) 1 Relative rate§ (95% CI)
Breast cancer:
2 15 41 35 No of deaths
0.81 0.47 (0.11 to 1.97) 1.19 (0.65 to 2.19) 1.03 (0.65 to 1.61) 1 Relative rate* (95% CI)
0.96 0.51 (0.12 to 2.14) 1.25 (0.68 to 2.29) 1.06 (0.67 to 1.68) 1 Relative rate† (95% CI)
0.995 0.52 (0.12 to 2.22) 1.26 (0.67 to 2.37) 1.06 (0.67 to 1.68) 1 Relative rate§ (95% CI)
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RESEARCHTable 5 (continued)
P for trend by
body mass
index
Body mass index
Variables Severely obese (n=194) Moderately obese (n=515) Overweight (n=1555)
Normal weight
(n=1349)
*Adjusted for age.
†Adjusted for age and occupational class.
‡Adjusted for age, occupational class, systolic blood pressure, cholesterol level, height, percentage predicted forced expiratory volume in one second, angina,
ischaemia on electrocardiogram, and bronchitis.
§Adjusted for age, occupational class, systolic blood pressure, cholesterol level, height, and percentage predicted forced expiratory volume in one second.
Reprints: http://journals.bmj.com/cgi/reprintform Subscribe: http://resources.bmj.com/bmj/subscribers/how-to-subscribe
BMJ 2011;342:d3785 doi: 10.1136/bmj.d3785 Page 12 of 14
RESEARCHTable 6| Age and all risk factor adjusted relative rates of all cause mortality in 3613 women from Renfrew and Paisley Study who had never
smoked by body mass index and occupational class
Occupational class
Variables IV and V III manual III non-manual I and II
Normal weight:
397 (176) 222 (116) 408 (170) 322 (120) No of women (No dead)
1.14 (0.90 to 1.44) 1.26 (0.98 to 1.63) 1.03 (0.81 to 1.30) 1 Relative rate* (95% CI)
1.06 (0.84 to 1.33) 1.21 (0.94 to 1.57) 1.02 (0.81 to 1.29) 1 Relative rate† (95% CI)
Overweight:
576 (307) 327 (174) 375 (183) 277 (107) No of women (No dead)
1.31 (1.06 to 1.62) 1.19 (0.95 to 1.51) 1.33 (1.06 to 1.67) 0.96 (0.74 to 1.25) Relative rate* (95% CI)
1.14 (0.92 to 1.41) 1.05 (0.83 to 1.33) 1.23 (0.97 to 1.55) 0.89 (0.68 to 1.15) Relative rate† (95% CI)
Moderately obese:
218 (135) 122 (74) 110 (64) 65 (26) No of women (No dead)
1.57 (1.23 to 2.01) 1.73 (1.29 to 2.31) 1.57 (1.16 to 2.13) 0.95 (0.62 to 1.45) Relative rate* (95% CI)
1.22 (0.95 to 1.57) 1.31 (0.97 to 1.76) 1.40 (1.03 to 1.90) 0.81 (0.53 to 1.24) Relative rate† (95% CI)
Severely obese:
89 (67) 56 (43) 27 (17) 22 (17) No of women (No dead)
2.40 (1.78 to 3.23) 2.53 (1.78 to 3.59) 1.68 (1.01 to 2.79) 2.05 (1.23 to 3.41) Relative rate* (95% CI)
1.69 (1.24 to 2.31) 1.84 (1.28 to 2.63) 1.37 (0.82 to 2.29) 1.64 (0.99 to 2.74) Relative rate† (95% CI)
*Adjusted for age.
†Adjusted for age, systolic blood pressure, cholesterol level, height, % predicted forced expiratory volume in one second, angina, ischaemia on electrocardiogram,
and bronchitis.
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RESEARCHFigures
Fig 1 Overweight and obesity among women who had never smoked and current smokers by occupational class
Fig 2 Age adjusted relative mortality rates by occupational class and body mass index groups in women from Renfrew and
Paisley Study who had never smoked, with normal weight women in occupational class I and II as baseline group
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RESEARCH